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ABSTRACT 

Objective: To determine the efficacy and safety of sofosbuvir-velpatasvir combination therapy in treatment of 
chronic hepatitis C genotype 3. 
Study Design: Prospective cohort study. 
Place and Duration of Study: Department of Medicine, Combined Military Hospital Lahore, from Mar 2018 to 
Oct 2019. 
Methodology: Eighty eight consecutive patients, who were ≥18 years of age with chronic hepatitis C as confirmed 
by polymerase chain reaction were included in the study. Primary end point was sustained virological response 
at 12 week post-treatment. Patients with any of the following criteria at presentation were excluded from study: 
aspartate/alanine aminotransferase >10 times the upper limit of normal, total bilirubin twice the upper limit of 
normal, haemoglobin <8g/dL, platelet count <30,000/uL, albumin <2 g/dL and creatinine clearance of <60 mL/ 
min. Additional criteria for exclusion included patients who had co-infection with hepatitis B or human immune 
deficiency virus (HIV), significant cardiac or lung disease,  porphyria, liver cirrhosis caused by non-HCV related 
causes or co-existent hepatocellular carcinoma.   
Results: Overall sustained virological response was achieved in 82 of 84 patients (97.6%). One of the patients with 
genotype 3 had detectable HCV RNA at end of treatment, which became undetectable at 12 weeks, post-treat-
ment. 38 /38 (100%) patients without cirrhosis while 41/43 patients (95.3%) with compensated cirrhosis and 3/3 
with decompensated cirrhosis achieved sustained virological response. Two (2.3%) patients had on-treatment 
virological failure. Four patients were lost to follow up.  
Conclusion: Treatment with sofosbuvir and velpatasvir is effective and well tolerated in patients with chronic 
hepatitis C, genotype 3.  
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INTRODUCTION 

Hepatitis remains a global health challenge, 
with an enormous 328 million people being affec-
ted with hepatitis B or C1. In 2013, The Global 
Burden of Disease Study reported a major surge 
in hepatitis related mortality to 1.45 million glo-
bal deaths from that of 0.89 million in 1990. The 
highest burden of mortality of 52% was noted 
from South and East Asia which was highest in 
absolute numbers, as well2. In 2016, World Health 
Assembly passed a resolution to take measures to 
abolish liver disease due to hepatitis B and C as a 
threat to public health by the year 2030. In 2017, 
in the global hepatitis report by World Health 

Organization, it was noted that in year 2015; 
globally 720,000 deaths were due to various 
complications of advanced chronic liver disease 
whereas 470,000 were related to hepatocellular 
carcinoma1. An estimated 11.55% of the adult 
Pakistani population is affected by hepatitis C, of 
which upto 91.8% have genotype 3a3. Another 
study from Pakistan, which showed a dismal 
average survival of only 23.9 months for patients 
presenting with hepatocellular carcinoma, revea-
led 84.4% had evidence of hepatitis C infection4. 

Direct acting antiviral agents (DAAs) have 
transformed therapeutic outlook of patients with 
chronic hepatitis C5-7. Sofosbuvir, an NS5B poly-
merase inhibitor, and velpatasvir which is NS5A 
inhibitor, are approved in combination for the 
treatment of all genotypes of hepatitis Cranging 
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from 1-6. This combination therapy is highly 
efficacious, and in phase 3 clinical trials have 
achieved sustained virological response at 12 
weeks (SVR 12) of 98% in genotypes 1-68-10. 

Hereby we report our experience of treating 
the patients having hepatitis C, genotype 3, with 
sofosbuvir and velpatasvir.  

METHODOLOGY 

This prospective cohort study was conduc-
ted at Combined Military Hospital Lahore from 
March 2018 to October 2019 in lines with the prin-
ciples of Helsinki’s declaration and was approved 
by institution’s ethics committee (ref. 447/ERC/ 
CMHLMC). A minimum sample size of 73 pati-
ents was calculated by the Australian Bureau of 
Statistics online sample size calculator, assuming 
95% confidence interval and 5% margin of error, 
using the 95% response rate in patients with 
genotype 3, in the study by Foster, et al as a 
reference10.  

A total number of 88 patients were enrolled 
using non-probability consecutive sampling tech-
nique. Inclusion criterias were; documented evi-
dence of hepatitis C infection with HCV RNA 
above the threshold of quantification by poly-
merase chain reaction (PCR) and ≥18 years of age. 
All patients were infected with genotype 3 with 
either no cirrhosis, compensated cirrhosis (Fibro-
scan with kPa >12.5 or an aspartate aminotrans-
ferase: platelet ratio index >2) or decompensated 
cirrhosis. Patients with any of the following crite-
ria at presentation were excluded from study: 
aspartate aminotransferase (AST) >10 times the 
upper limit of normal (ULN), Alanine aminot-
ransferase (ALT) >10 times the upper limit of 
normal, total bilirubin >2 ULN, haemoglobin <8 
g/dL, platelet count <30,000 /uL, albumin <2 g/ 
dL and creatinine clearance as calculated by 
Cockcroft - Gaultformula, of <60 mL/min. Addi-
tional criteria for exclusion included patients who 
had co-infection with hepatitis B or human im-
mune deficiency virus (HIV), significant cardiac 
or lung disease,  porphyria, liver cirrhosis caused 
by non-HCV related causes (Wilson’s disease, 
alcohol, hemochromatosis, cholangitis or alpha 

one antitrypsin deficiency) or co-existent hepato-
cellular carcinoma.   

All patients received velpatasvir 100 mg and 
sofosbuvir 400 mg for 12 weeks.  

Cirrhosis was documented by consistent 
clinical, haematological (reduced platelet count 
and raised INR), biochemical (low albumin, rai-
sed bilirubin and AST>ALT), fibroscan score       
of >12.5 or by an APRI score of >2 with nodular 
liver, heterogeneous hepatic parenchyma with 
irregular margins on ultrasound or by signs of 
portal hypertension or liver decompensation like 
dilated portal veins, ascites, collaterals or spleno-
megaly. Fibroscan was offered to all patients 
except for the patients with decompensated liver 
cirrhosis, to determine extent of hepatic fibrosis. 
However, 71 patients got it done by a single ope-
rator with Echosens 530 compact. Out of these   
71; 43 (60.56%) had fibroscan score of >12.5 kPa, 
while 28 (39.43%) had <12.5 kPa. HCV genotype 
and subtypes were ascertained. Outpatient clinic 
visits were scheduled at the end of weeks 4,8,12 
of treatment and at week 4 and 12 post-treatment. 
Patients were followed up for safety as well as 
evaluation of any adverse reactions, by clinical 
examination, vital monitoring and laboratory 
testing.  

The primary efficacy end point was sustai-
ned virological response, defined as HCV RNA 
negativity at 12 weeks post treatment (SVR 12)11. 
End of treatment response (ETR) was defined as 
undetectable HCV RNA, at the end of therapy, 
while RVR (rapid virological response) was defi-
ned as undetectable HCV RNA at 4 weeks11. The 
safety and efficacy analysis was performed for all 
patients, even if they discontinued the treatment 
untimely. Data analysis was done by using SPSS 
version 25 for windows. The relationship bet-
ween virological response and different parame-
ters such as status of the liver (cirrhosis or no 
cirrhosis) as well as the treatment status (treat-
ment naïve or experienced) was calculated using 
the Pearson’s correlation.  

Descriptive statistics of qualitative variables 
were presented as frequency and percentages, 
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while those of quantitative variables expressed as 
mean and standard deviation.  

RESULTS 

In total 88 patients, with chronic hepatitis C, 
52 (59.1%) females were followed to determine 
treatment outcomes. Female were in majority 
with a number of 52 (59.1%), while mean age of 
the patients was 45.7 and range 18-85 years. Most 
of the patients were solely infected with hepatitis 
C genotype 3, 86 (97.7%), while 2 patients had 
dual infection with both genotypes 1 and 3 
(2.3%). Thirty eight (43.2%) had no cirrhosis, 47 
(53.4%) compensated and 3 patients (3.4%) had 
decompensated cirrhosis. Both patients, who had 
dual infection with genotype 1 and 3, did not 

have cirrhosis. Among 88 enrolled patient, 79 
were treatment naïve, while 9 were treatment 
experienced (1 with standard interferon-ribavirin, 

3 with pegylated IF-ribavirin, 3 with sofosbuvir-
ribavirin and two were treated twice before; first 
with pegylated IF-ribavirin and later with sof-
osbuvir-ribavirin) (table-I). All patients received 
400 mg of sofosbuvir and 100 mg of velpatasvir 
for 12 weeks. Two patients had leucocytoclastic 
vasculitis at baseline, before start of treatment.  

Antiviral Response 

At the 4th week of treatment RVR was 
achieved in 82 of 88 patients (93%), including two 
patients with genotype 1 and 3 dual infection. 
Four patients were lost to follow up. ETR was 
noted in 81/84 of patients (96.4%). Overall SVR 
12 was achieved by 82 of 84 patients (97.6%), inc-
luding patients with dual infection with genotype 
1 and 3. One of the patients with genotype 3, 
whose HCV RNA was detectable at end of treat-
ment, had undetectable HCV RNA after 12 weeks 

of finishing treatment. This was a 45 year-old 
gentleman with compensated cirrhosis, who had 
previously been non-responder to treatment with 
sofosbuvir and ribavirin. 38/38 (100%) patients 
without cirrhosis achieved SVR 12. Of the 50 
patients with cirrhosis, 41/43 patients (95.3%) 

Table-II: Overall response to treatment. 
 n=88*(%) 

Hepatitis C virus ribonucleic acidbelow the limit 
of quantification, during treatment 

Week 4   
Treatment naïve 
Treatment experienced 
Overall response week 12 
Treatment naïve  
Treatment experienced 

82/88 (93) 
74/79 (93.7) 

8/9 (88.9) 
81/84 (96.4) 
73/75 (97.3) 

8/9 (88.9) 
Hepatitis C virus ribonucleic acid below the limit 
of quantification, after treatment  

12 weeks, post treatment (Sus-
tained virological response 12) 

82/84 (97.6) 

By Cirrhosis Status 

Yes 
No 

44/46 (95.7) 
38/38 (100) 

By Treatment Status 

Treatment naïve 
Treatment experienced 

73/75 (97.3) 
9/9(100) 

Virological failure during 
treatment 

2/88 (2.3) 

*Lost to follow up at 12 weeks (n=4) 

Table-I: Demographics and baseline 
characteristics. 

 n=88 (%) 

Mean age, years (range) 45.7 (18-85) 

Female, n (%) 52 (59.1) 

Hepatitis C virus genotypes, n (%) 

1 & 3  
3  

2 (2.3) 
86 (97.7) 

Alanine aminotransferase >1.5 × 
upper limit of normal, n (%) 

48 (54.54) 

Mean baseline Hepatitis C virus 
ribonucleic acid, log 10 IU/ml 
(range) 

6.54 (3-7.43) 

Hepatitis C virus ribonucleic 
acid ≥ 800,000 IU/ml, n (%) 

46 (52%) 

Cirrhosis, n (%) 

Compensated cirrhosis  
Decompensated cirrhosis 

47 (53.4) 
3 (3.4) 

Prior Hepatitis C virus treatment, n (%) 

Standard interferon-ribavirin  
Pegylated interferon-ribavirin 
Sofosbuvir-ribavirin 
Pegylated interferon-ribavirin 
followed by  Sofosbuvir-
ribavirin 

1 (1.1) 
3 (3.4) 
3 (3.4) 

 
2 (2.3) 

 

Response to previous Hepatitis C virus treatment, 
n (%) 

No response 
Relapse 

5 (5.7) 
4 (4.5) 
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with compensated cirrhosis achieved SVR 12, 
while 4 patients as already mentioned above 
were lost to follow up. Whereas all 3/3 (100%) 
patients with decompensated cirrhosis achieved 
SVR 12 (table-II). 

Subgroup analysis of 71 patients according 
to fibrosis score was also done. 28/28 (100%) 
patients whose fibroscan score was <12.5kPa 
achieved SVR 12, while 20/21 (95%) patients with 
kPa of >12.5-25, 11/11 (100%) with kPa of >25-50 
and 6/7 (85.7%) with kPa >50-75 achieved SVR 
(p=0.17). Four patients were lost to follow up. 

Further exploration of the data was done  
and ROC curves were generated to assess the 
relationship of fibrosis score with minimal SVR. 
The value of fibrosis score at which the lowest 
SVR 12 was observed with maximum sensitivity 
was 24.150kPa, corresponding to area under the 
curve (AUC) of 0.826 (figure). 

A total of 2 patients (2.3%) had on-treatment 
virological failure. Both of these patients were 
treatment naïve, had compensated liver cirrhosis 
caused by genotype 3 infection with high viral 
load (HCV RNA >800,000 IU/ml). One of the 
patient had a fibroscan score of 24.6 kPa and the 
other had 59.5kPa. Resistance testing could not be 
done due to non-availability (table-III). 

Safety 

Overall the treatment was very well tolera-
ted. Most frequent adverse effects which were 
reported by the patients included fatigue, irrita-

bility, nausea and headaches by 7/88 (8%) pati-
ents. Three patients (3.4%) developed hemoglo-
bin drop of >2g/dl during treatment. None of  
the patients required blood transfusion. During 
treatment, none of the patients had significant 
hepatic decompensation or hyperbilirubinemia  
of >2.5mg/dl.In one patient (1.1%) platelet count 
dropped to 44,000 per mm3 at the 12th week of 
treatment, from a pretreatment value of 90,000 
per mm3. However, patient did not experience 
any abnormal bleeding and platelet count sub-
sequently improved to 70,000 per mm3 at 12th 
week post treatment and later to 85,000per mm3 
at 48th week.  

Leucocytoclastic vasculitis, noted in two 

patients at baseline improved with treatment. 

DISCUSSION 

The efficacy and safety of sofosbuvir-velpa-
tasvir therapy in patients with hepatitis C, is well 
proven, with numerous studies showing excellent 
outcome in all genotypes of hepatitis C, however 
studies from our part of the world, which carries 
the highest burden of hepatitis are lacking7,9,11. In 
this study sofosbuvir-velpatasvir were safe and 
effective for treatment of patients with hepatitis 
C, genotype 3 in our local population. The superb 
overall response of SVR 12 (97.6%) was main-
tained across various categories of patient reg-
ardless of the fact whether they were treatment 

 
Figure: ROC curve of fibrosis score with SVR 12. 

Table-III: Response to treatment according to 
fibroscan based kilopascal scoring. 

Kilopascal  
scoring 

End of 
treatment 
response 
achieved 

n (%) 

Sustained 
virological 
response 
achieved 

n (%) 

Lost 
to 

follow 
up 

n (%)* 

Non-cirrhotic, n=28 

<12.5 28 (100) 28 (100) - 
Mild to moderate cirrhosis, n=22 

>12.5-25 20 (95) 20 (95) 1 
Moderately advanced cirrhosis, n=13 

>25-50 11 (100) 11 (100) 2 
Advanced cirrhosis, n=8 

>50-75 5 (71.4) 6 (85.7) 1 
*Lost to follow up were not included in data analysis 
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naive or had prior treatment of ribavirin in com-
bination with either of standard interferon, 
pegylated interferon or sofosbuvir. About 100% 
of patients without cirrhosis and 95.3% with cirr-
hosis achieved SVR 12, however it did not reach 
the statistical significance (p=0.83). These findings 
are consistent with the literature. ASTRAL-3 had 
shown almost similar results with SVR 12 of 91% 
in patients with cirrhosis, while in those without 
cirrhosis it was 97%10. In decompensated cirrho-
sis, although an SVR 12 of 100% (3/3) was noted 
in our study, which is in contrast to the previous 
studies (ASTRAL 4) which showed SVR 12 of 
50%12. However there were only 3.4% of patients 
with decompensated liver cirrhosis in our study. 
In 2016, Agarwal et al performed post-hoc analy-
sis of ASTRAL studies (ASTRAL1, ASTRAL2 and 
ASTRAL3) involving 1035 patients. This analysis 
again strengthened the efficacy of 12 weeks of 
sofosbuvir-velpatasvir combination with overall 
SVR 12 of 98% across all genotypes and 95% (264 
/277) in genotype 3. However, there were 11 rela-
pses in genotype 3 and only 2 in genotype-113. 

Subgroup analysis of patients based upon 
fibroscan parameters, as mentioned in results, 
showed that SVR 12 rates were better in patients 
with low fibrosis score. In 2017, Lawitz, et al 
reported similar outcomes when they performed 
integrated retrospective analysis of ASTRAL    
and POLARIS trials to find out the efficacy of     
12 weeks of sofosbuvir-velpatasvir according to 
fibrosis stage. Although in genotype 3, the overall 
response was good across the study population, it 
fell with increasing fibrosis score. So, 98.6% (218/ 
221) with F0/F2 fibrosis; 99.1% (232/234) with F3 
while 97.2% (431/443) achieved SVR1214. The 
sofosbuvir-velpatasvir treatment has been exten-
sively reviewed in an excellent 2018 article by 
Zignego, et al. This further endorsed the fact that 
this treatment is highly efficacious in treatment 
naïve chronic hepatitis C patients without cirr-
hosis, with SVR 12 approaching 100%, while in 
those with decompensated cirrhosis, it can be 
improved to 94% with addition of ribavirin15. A 
fairly recent study from Pakistan by Butt, et al has 
reported almost similar results to our study with 

SVR 12 of 90.5% (86/95) in patients without 
cirrhosis and 92.1% (35/38) in patients with com-
pensated cirrhosis16. 

In patients with cirrhosis, regression of liver 
fibrosis has been noted after successful treatment 
of hepatitis C but does different grades of advan-
ced fibrosis scoring on fibroscan, ranging from 
12.5 to 75 kPa (all of which is considered F4), has 
implications on choice of therapy is still unc-
lear7,17. 

In 2012 study by Castera, et al did a compre-
hensive review to find optimal the optimal value 
of liver stiffness associated with high hepatic 
venous pressure gradient (HVPG ≥10). It was 
noted that kPa value of 13.6 had area under curve 
(AUC) of 0.99 with 97% sensitivity and 92% spe-
cificity18. While Bureau, et al reported the optimal 
cut off of liver stiffness, associated with HVPG 
≥10 to be 21kPa with (AUC) of 0.9419. In 2006, 
Kazemi, et al reported that liver stiffness <19 kPa 
is predictive of absence of ≥ grade II of oesopha-
geal varices with sensitivity of 84% and positive 
predictive value of 47%20. 

Based on above mentioned studies with evi-
dence of endoscopic findings of increased freq-
uency of esophageal varices or high HVPG with 
increasing fibrosis, arbitrarily, sub classifying 
cirrhotic patients with F4 fibrosis, into mild to 
moderate (fibroscan score of 12.5 to 25 kPa), 
moderately advanced (fibroscan score of 25 to 50 
kPa) and advanced cirrhosis (fibroscan score of  
50 to 75 kPa); should be considered. However it 
requires further evaluation and correlation with 
liver biopsies in large prospective studies. 

Sofosbuvir-velpatasvir combination treat-
ment was well tolerated in our patients and side 
effects were generally mild with no mortality. 
This is in keeping with literature. A 2016, safety 
analysis of sofosbuvir-velpatasvir by Shiffman et 
al, reported excellent tolerability of this combina-
tion with almost similar incidence of minor 
adverse events in treatment versus control arm. 
Three percent of the patients had grade 3 or 4 
adverse events, while serious adverse events 
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occurred in 2% of patients versus none in control 
arm21. 

Limitations of this study include the single-
arm, small sample size, open-label design and 
lack of resistance testing to detect NS5A resis-
tance-associated substitutions (RAS) either at the 
baseline or at the time of virological failure. Simi-
larly for patients who, had virological failure or 
relapse after previous treatment with sofosbuvir, 
NS5B-RAS or the status of IL28 B genotype could 
not be determined due to non-availability. Stu-
dies have shown that  as many as 8.5% of patients 
with genotype 3 may have NS5A-RAS, while that 
of NS5B-RAS is about <4%, which rises with re-
current treatment and reduces rate of virological 
clearance22-24. Although following the results of 
POLARIS-4 trial, current AASLD guidelines do 
not recommend sofosbuvir-velpatasvir combina-
tion, in patients with genotype 3, who had pre-
vious treatment with sofosbuvir; the patients in 
our study were treated according to the AASLD 
guidelines prevalent at the time of study25. In 
addition, all 5 relapsers after the previous sofo-
sbuvir-ribavirin treatment had cirrhosis and there 
was no other treatment option available. All five 
of these patients achieved SVR 12, although in 
one patient, 4 week PCR was negative, and ETR 
was again positive, but again at 12 weeks post-
treatment it turned negative. Also the study pop-
ulation was not uniform with 79 (89.77%), being 
treatment naïve and 9 (10.22%) were treatment 
experienced.  

CONCLUSION 

Treatment with sofosbuvir and velpatasvir is 
effective and well tolerated in patients with hep-
atitis C genotype 3, with low rates of virological 
failure. However, the laboratory facility of resis-
tance-associated substitutions should be freely 
available at affordable prices in countries which 
carry a high global burden of infectionfor effec-
tive treatment of difficult to treat patients, if the 
aim of hepatitis eradication is to be materialized. 
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